Necroptosis in 3-chloro-1, 2-propanediol (3-MCPD)-dipalmitate-induced acute kidney injury in vivo and its repression by miR-223-3p.
Fatty acid esters of 3-chloro-1, 2-propanediol (3-MCPD) are a group of processing-induced food contaminants with nephrotoxicity. This study investigated whether and how necroptosis played a role in the nephrotoxic effect of 3-MCPD-dipalmitate (2.5 g/kg BW) in C57 BL/6 mice. The results showed that the principal components in necroptosis pathway including receptor-interacting protein 1 (RIPK1), RIPK3, and mixed lineage kinase domain-like protein (MLKL) were up-regulated in 3-MCPD-dipalmitate-induced acute kidney injury (AKI). Deletion of RIPK3 or MLKL, and inhibition of RIPK1 suppressed AKI. The up-regulation of inflammatory cytokines in the kidney of 3-MCPD-dipalmitate treated mice were attenuated in RIPK3- or MLKL- deficient mice, suggesting a positive feedback loop involving necroptosis and inflammation. The microRNA analysis revealed that 38 known miRNAs and 40 novel miRNAs were differentially expressed (DE) in the kidney treated with 3-MCPD-dipalmitate. Of these miRNAs, miR-223-3p was significantly up-regulated during 3-MCPD-dipalmitate-induced AKI. In cultured mouse proximal tubular cells, a miR-223-3p mimic suppressed RIPK3 expression, which was blocked by miR-223-3p inhibitor. The luciferase reporter assay confirmed that miR-223-3p was able to inhibit RIPK3 expression by targeting the 3' un-translated region of RIPK3. These results suggest that necroptosis contributes to 3-MCPD-dipalmitate-induced acute kidney injury, and that may be attenuated by miR-223-3p.